Abstract A total of one hundred microsatellites loci were selected from the draft genome of Stylophora pistillata and evaluated in previously characterized samples of Stylophora cf pistillata from the Red Sea. 17 loci were amplified successfully and tested in 24 individuals from samples belonging to a single population from the central region of the Red Sea. The number of alleles ranged from 3 to 15 alleles per locus, while observed heterozygosity ranged from 0.292 to 0.95. Six of these loci showed significant deviations from Hardy-Weinberg equilibrium (HWE) expectations, and 4/136 paired loci comparisons suggested linkage disequilibrium after Bonferroni corrections. After excluding loci with significant HWE deviation and evidence of null alleles, average genetic diversity over loci in the population studied (N = 24, Nloci = 11) was 0.701 ± 0.380. This indicates that these loci can be used effectively to evaluate genetic diversity and undertake population genetics studies in Stylophora sp. populations.
Reef building corals of the genus Stylophora (Schweigger 1819) have a widespread distribution in the Indo-pacific with the highest diversity being recorded in the Indian Ocean and the Red Sea (Veron 2000) . However, it is unclear whether this diversity is due to the presence of several cryptic species in the region or simply a reflection of well-differentiated populations with high phenotypic plasticity. The lack of taxonomic and molecular information in this regard has led to confusion in terms of the real delineation between populations and species in this group (see Obura 2012). Recent studies have raised important and controversial questions about the delineation of species within the genus and highlighted the need for a clear assessment of the levels of population differentiation within cryptic species (i.e. Flot et al. 2011; Stefani et al. 2011) .
In contrast to other well-studied taxa in the region (see Carpenter et al. 2011) , phylogeographic and population genetics studies in species of the genus Stylophora are scarce. Only a few studies have investigated the level of genetic diversity within and among closely related populations (Ayre and Hughes 2000; Nishikawa et al. 2003; Zvuloni et al. 2008; Douek et al. 2011) and only one has investigated genetic connectivity at local and interoceanic spatial scales (Takabayashi et al. 2003) . Here, we developed a panel of 17 specific microsatellites loci for population and phylogeographic studies in Stylophora spp. We expect that these markers will contribute to a better assessment of population structure, connectivity, and evolutionary history of these species throughout their range. In the long term, their use will provide a better understanding of the evolutionary mechanisms promoting the long-term survival of coral reefs populations, identify vulnerable populations, and promote conservation policies.
Di-and tretranucleotide repeats were identified in the draft genome of Stylophora pistillata (Voolstra and Aranda, unpublished data) using the software Tandem Repeats Finder (Benson 1999) and primers flanking suitable repeats were designed using the software Primer3 (Rozen and Skaletsky 2000) . A total of one hundred loci were tested for positive amplification and polymorphism in 24 individuals from a single population from Shi'b Nazar reef, central Red Sea (22°19.142 0 N, 38°51.263 0 E). These individuals were morphologically identified as S. pistillata although subsequent mtDNA analyses showed that they cluster together in a single clade, well-differentiated from those previously reported by other studies (see Flot et al. 2011) . For the purpose of this study we will subsequently refer to our samples as coming from Stylophora cf pistillata.
Approximately 1 cm of each coral colony was disrupted using a TissueLyser II (Qiagen) in presence of lysis buffer (Qiagen) to release high-quality DNA. All DNA extractions were performed following the protocols from Qiagen DNeasy Plant Mini Kit (Qiagen). Multiplex PCRs were performed using 20-50 ng of DNA template using the Qiagen Multiplex PCR kit according to the manufacturer's recommendations. The final volume for all reactions was fixed at 10 ll, final concentration of primers was set at 0.1 lM, and primers mixes were selected according to the expected sizes (Table 1) . Samples were amplified using the following thermal cycle profile: A first denaturation step at 95°C for 15 min (for hot start Taq DNA polymerase, Qiagen), followed by 25 cycles at 94°C for 30 s, annealing at a locus-specific temperature (60°C for all primer mixes) for 90 s, and an extension at 72°C for 60 s. The final extension was set at 60°C for 30 min. Screening was performed using fluorescentlabeled primers (6-FAM, PET, VIC and NED, Table 1 ), fragment sizes were analyzed using an Applied Biosystems 3730 XL genetic analyzer, and allele sizes were scored using GeneMapper Ò 4.0 software (Applied Biosystems).
After scoring the alleles, the program MicroChecker v2.2.3 (Van Oosterhout et al. 2004 ) was used to test for the presence of null alleles and error due to stuttering. Departure from Hardy-Weinberg Equilibrium (HWE) and linkage disequilibrium were evaluated using Arlequin ver 3.5 (Excoffier and Lischer 2010) and basic statistics were estimated using Genalex v6.5 (Peakall and Smouse 2012).
In the sample analyzed (N = 24), seventeen microsatellite loci showed moderate-to-high levels of polymorphism; the number of alleles ranged from 3 to 15. Observed heterozygosity ranged from 0.292 to 0.95, while expected heterozygosity ranged from 0.49 to 0.891. Six loci showed significant deviation from HWE expectations (alpha = 0.05), and 4 of them showed significant deviations after Bonferroni corrections (Stylo_26, Stylo_39, Stylo_72, Stylo_95; P \ 0.001). Results from Micro Checker suggested the presence of null alleles for all six loci. Linkage disequilibrium was significant in 4/136 paired loci comparisons after Bonferroni correction (Table 2) . After excluding loci with significant HWE deviation and evidence of null alleles, the average genetic diversity over loci in this population was 0.701 ± 0.380, while the mean observed and expected heterozygosities were 0.645 ± 0.159 and 0.681 ± 0.124 respectively. Ongoing studies will use these new markers in conjunction with mitochondrial markers to determine the degree of genetic differentiation and level of genetic flow on small and large scales from a North-South gradient in the Red Sea. Loci with significant deviation from HWE at alpha = 0.05 are labeled with (?) and loci with significant HWE deviations after Bonferroni correction (*P \ 0.001) are labeled in italics and an asterisk. N sample size, NA number of alleles, Ne effective number of alleles, Fis Fixation index, Ho observed heterozygosity, He expected heterozygosity, uHe unbiased expected heterozygosity
